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High Correlation Between Salivary Cortisol and Free Serum Cortisol Measurements Does Not Mean Good Agreement
To the Editor:
I read with great interest the study by Estrada-Y-Martin and Orlander 1 published recently in CHEST (November 2011). According to the study, salivary cortisol can replace free serum cortisol in patients with septic shock because of a good correlation between these variables. However, the correlation coeffi cient is of no practical use in the statistical analysis of comparison data. 2 Indeed, the high correlation between salivary cortisol and free cortisol measurements does not mean that the two methods agree. 3 The correlation coeffi cient in this case depends on both the variation between individuals and the variation within individuals (measurement error). Therefore, the correlation coefficient will partly depend on the choice of patients; if the variation between patients is high compared with the measurement error, the correlation will be high, whereas if the variation between patients is low, the correlation will be low no matter how good the agreement between the two methods. 4 Consequently, when measurements are taken by two methods on a group of patients, the variation between patients will introduce a strong correlation between the two sets of measurements. This correlation is, of course, irrelevant for the method comparison. Thus, it is quite wrong to infer from high correlation that the salivary cortisol and free serum cortisol measurements may be used interchangeably.
A more appropriate approach would be to plot the difference between salivary cortisol and free serum cortisol measurements against their mean and to calculate the bias (the mean difference between the two measurements) and the 95% limits of agreement for the prediction interval for the differences as previously described by Bland and Altman. 3 If this interval is sufficiently tight around 0 from a clinical point of view, salivary cortisol measurement can replace free serum cortisol measurement.
Inappropriate use of a regression analysis and correlation coeffi cient to the analysis of measurement method comparison data remains common in medicine, despite being well recognized. We should not forget that the correlation coeffi cient is a measure of association; it is not a measure of agreement.
Jihad Mallat, MD
Lens, France 
Response
I welcome the comments of Dr Mallat regarding our article. 1 Although I agree with the comments, the purpose of our study was not only to correlate free serum cortisol and salivary cortisol but also to create a regression equation that would allow for the prediction of free serum cortisol. The determination of total serum cortisol is a poor surrogate of free serum cortisol because it includes bound and unbound hormone and only free serum cortisol is functionally active. Salivary cortisol is a better surrogate as demonstrated by our study. 1 Ideally, we would like to know the free serum cortisol concentration in patients with septic shock to decide whether replacement is necessary; however, the test is technically 
